All meters shall be connected to telemetering panels supplied by contractor, per current KSU utility systems specifications. The contractor is responsible for mounting the panels, supplying the necessary 110v power, and connecting the meters to the panels. The meters shall be connected to the panels with 16 gauge, 3 conductor, shielded, stranded control wire. Terminations and startup will be completed by KSU Utility Systems.
8.2.1.4
A water-sampling tap shall be installed on all water mains upon entering the building. The tap shall consist of a 1" tap with a ball valve installed at the 12 o'clock position. Two 90° elbows shall be installed to direct the water flow toward the floor, similar to a faucet. Locate tap so that discharge outlet is a minimum of 12" above the floor. Do not locate tap in any pit that is below the main floor level.
8.2.1.5 All piping systems, except natural gas, shall be tested at a minimum of one and one-half times the expected working pressure, or a minimum of 100 psig and a maximum of the design pressure of the pipe and fittings. Test all systems for a minimum of four hours. For natural gas, test at twice the working pressure or a minimum of 3 psig. When the test pressure exceeds 125 psig, the test pressure shall not exceed a value that produces a hoop stress in the piping greater than 50% of the specified minimum yield strength of the pipe. No material shall be dumped in any sanitary waste system that has a temperature of more than 140°F. In some cases this will require cooling units on waste discharge. A particular problem is autoclaves. This steam is often dumped into the sanitary waste system, causing many problems. If equipment such as a dishwasher is installed that may discharge at slightly higher temperatures, PVC piping may not be used until that discharge has cooled to 140°F or less.
8.2.3.3
Every piece of equipment that requires indirect waste (backflow preventers, ice machines, autoclaves, etc.) shall be served by a drain at that piece of equipment. More than one piece of equipment can be served by a drain provided the pieces of equipment are close to each other and the sizing of the drain provides adequate drainage for the equipment. The preferred method for supplying this drain is by use of a floor drain, but other types of drains are acceptable, depending on the individual situation. In no case shall the drainage be accomplished by installing piping across the floor to a central floor drain. Drain lines that are installed at floor level to a central floor drain cause trip hazards, clutter the mechanical rooms, and often overload the capacity of the floor drain.
Floor drains
8.2.3.4.1 All floor drains shall have a minimum pipe size of 2", a minimum strainer size of 6", and have a removable strainer.
8.2.3.4.2
Upon completion of the installation of the floor drain and the floor around it, each area shall be tested to ensure that water on the floor in the area served by the drain is able to reach the drain by the force of gravity alone. We often have floor drains that are too high or that have a ridge around them, making them useless.
8.2.3.4.3
All mechanical rooms shall have a minimum of one floor drain. More floor drains shall be installed as required to maintain a ratio of one floor drain for every 500 square feet of floor area. These floor drains are in addition to those drains required for equipment.
8.2.3.5
All drain piping for accessible sinks that could be touched by the public shall be insulated. This shall comply with the requirements of ADA. A unit found satisfactory by the University is made by Tru-Bro. For typical campus applications, no pop-up drain stoppers shall be installed in sinks. In residence halls or other special applications, popup drain stoppers may be desirable. In those applications without pop-up drain stoppers, the faucets should be specified without provisions for stoppers, but shall include strainers. Stoppers are an additional item that may break and need maintenance, and they are not needed in most campus applications. A faucet designed for a stopper and installed without one leaves a hole in the faucet body.
8.2.6.3.5 All water flow control devices shall be of the water conserving type. 8.4.1.3 Drainage shall be provided for all test locations that are sufficient to carry the full flow of water that can be expected during testing of the systems. This is particularly important at the location for testing the main drain of a system. Directing test water to the exterior of the building is not acceptable.
8.4.1.4
All valves shall be located with sufficient room for maintenance or replacement.
8.4.1.5 All sprinkler systems shall have a fire alarm panel installed that is capable of monitoring and reporting flow in all zones and tampering with all valves of the system. The panel shall be equipped for sounding a local alarm and shall be capable of interface with the campus security system. If the campus security system is in place in the building, the fire alarm panel shall be connected to that system. Contractor shall be responsible for marking the location of all fire alarm panels on as-built plans before submitting as-built's to the owner's representative. All exterior, exposed piping shall have an aluminum jacket installed to protect the insulation. The jacket shall be weather-resistant, waterproof, smooth surfaced aluminum with a minimum thickness of 0.016".
8.6.3.3.4 All interior piping that is exposed in occupied areas and is within 6' of the finished floor shall have a PVC jacket installed. This jacket shall be painted to match the surrounding background.
8.6.3.3.5 All interior piping that is exposed in mechanical rooms, and is within 6' of the finished floor, shall have an aluminum jacket installed.
8.6.3.3.6 All penetrations through fire walls, or floor or roof decks shall have fire-stopping material installed at the penetrations.
8.6.3.4
Hanger design, application, and installation shall comply with MSS SP-58 and SP-69.
8.6.3.5 All chilled water systems that are not part of campus loop shall have a fill and make-up connection installed. A backflow preventer shall be installed at each connection. It is preferred that the connection be sized to allow the filling of the system in approximately 4 hours. However, the size should be evaluated in relation to the cost of the backflow preventer.
8.6.3.6 All chilled water systems shall have an air separator installed. 8.7.1.14.2 The floor of the chase shall have a continuous drain trough that is a minimum of 2" deep and 6" wide. The chase shall be graded to provide drainage of this trough to the manholes. Nothing shall be allowed to obstruct this drain trough.
8.7.1.14.3 The lid for steam chases shall be pre-cast, reinforced concrete, that is notched over the  U channel walls to prevent movement. Lifting eyes or lugs shall be provided. Weatherproofing shall be installed at the joints between the lid and the chase walls and between the adjoining lids. A weatherproofing system over the top of the chase shall be installed.
8.7.1.14.4 Soil compaction beneath steam chases shall be a minimum of 95% of maximum density at optimum moisture content (+ 2%), standard proctor. Excavation to undisturbed soil is not considered sufficient. Compaction to the sides and above a chase is dependent on the area. If the chase is passing beneath a paved area, the above conditions shall apply. If the chase is passing beneath a landscaped area, the soil shall be compacted to 88-92% of maximum density.
8.7.1.14.5 All supports shall be wall mounted. Nothing shall be supported from the floor of the chase.
8.7.1.14.6 When a steam chase crosses another utility line, a minimum clearance of 6" shall be maintained and a minimum of 2" of insulation shall be installed between the chase and the other utility.
8.7.1.14.7 When a steam chase is routed through landscaped areas, the top of the chase shall be a minimum of 3' beneath the surface. The designer shall evaluate the need for insulation to protect plantings. All pipe shall be insulated to meet ASHRAE 90.1 and the KSU Energy Conservation Policy #020 located in Appendix 2. Closed cell foam insulation shall not be used.
8.7.2.10 All piping that is exposed in occupied areas, and is within 8' of the finished floor, shall have a jacket installed. PVC shall not be used for this jacket.
8.7.2.11 Heat exchangers shall be ASME approved and shall be installed with relief valves, rated for the service, on both the steam and hot water systems. Locate heat exchangers to allow removal of the bundle. Drawings shall clearly show the reserved pulling space to allow removal of the bundle. Install gauges and thermometers to indicate the following: Pressure of the entering steam, pressure and temperature of the entering water, and pressure and temperature of the leaving water. Install diaphragm expansion tanks on the water side of all heat exchangers. All heat exchangers require individual shutoffs for repair work.
8.7.2.12 All coils shall be tube-in-tube, non-freezing type with a minimum 1" O.D. tubing. The designer shall consider the use of integral face and bypass coils, especially in situations using steam to pre-heat outside air. Provide two steam traps with bypass for all pre-heat coils. Economizer cycles are preferred. If an economizer cycle is used, and the size of the equipment dictates, a return air fan is suggested to prevent over pressurization of the conditioned space. Freezestats must be installed with all economizer cycles.
8.8.1.3
All systems that use 100% outside air should be evaluated for the use of heat recovery systems and/or outside air for free cooling whenever possible.
8.8.1.4
All designers shall consider noise and ease of maintenance when locating equipment.
8.8.1.5 A drawing shall be mounted near the air handling unit showing the as-built locations of all fire dampers, balancing dampers, VAV boxes, coils, and other equipment in the ductwork served by that unit. The drawing shall be protected by glass or other suitable material.
8.8.1.6
The location of outside air intakes shall be carefully considered to prevent intake of exhaust from other systems equipment or delivery vehicles. 8.9.3 All tubing shall be hard drawn copper except within 2' of a device, where poly tubing may be used. All tubing shall be supported directly from the building structure with supports at a maximum of 6' on center. The following sequences of operation are to show our preferred controls for a typical system. Where the designer determines that these are not appropriate for a specific design, these may be changed. However, every effort shall be made to comply with the intent of these arrangements. 8.9.4.2.3.5 The 2 position humidifier valve will be closed upon shut down of supply air fan by using an analog DDC.
8.9.4.2.3.6 For VAV systems, a manual reset high limit static pressure sensor shall be located in the discharge ductwork near the fan discharge. It shall shut down the supply air fan whenever the static pressure is greater than the set point. 8.9.4.3.3.4 For VAV systems, a manual reset high limit static pressure sensor shall be located in the discharge ductwork near the fan discharge and shut down the supply air fan whenever the static pressure is greater than the set point. 8.9.4.3.5.4 For systems supplying more than one zone, the discharge air temperature will be reset based on outdoor air temperature.
8.9.4.3.6 Chilled Water Coil Control 8.9.4.3.6.1 In the cooling mode (OA>55°F), the controller shall maintain the cooling coil discharge air temperature set point by modulating the cooling coil valve.
8.9.4.3.6.2 In the heating mode (OA<55°F), the controller shall shut the cooling coil valve.
8.9.4.3.6.3 When OA<35°F, the antifreeze pump will be energized.
8.9.4.3.6.4 For single zone systems, zone temperature will be used to control the discharge temperature.
8.9.4.3.6.5 For systems supplying more than one zone, the discharge air temperature will be reset based on outdoor air temperature. 
